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With the increase of community’s concerns on environmental protection and the 
integrity of legislations, the enterprises are obliged to take a fresh look at the impact 
of their traditional supply chain operations on the environment and society. Therefore, 
on the basis of traditional supply chain management, sustainable supply chain (SSC) 
design and management begin emerging. SSC network design takes the economic, 
environmental and social impact into account. It also considers about the emission 
reducing and recycling issues, which makes it much more complex than traditional 
supply chain design. Nowadays, the research on SSC network strategic design is still 
quite few. 
This paper attempts to integrate environmental considerations fully into the 
traditional supply chain and explores about the SSC network design problem with 
considering the carbon footprint based on the review of correlative therories. Firstly, 
we study the concepts and calculation methods of carbon footprint, as well as the 
content of SSC and the basic characteristics of SSC network design. Based on this, the 
paper introduces a SSC network design framework on strategic level with the support 
of life cycle assessment (LCA) approach. And then, the SSC model with considering 
the carbon footprint is built by using the mixed-integer linear programming method to 
address the decision optimization problems about carbon sensitive partner selection, 
technology and transportation mode selection, raw material and recyclable material 
procurement as well as recovery scale. At last, we introduce a case of a beverage 
company to validate the model and we also analyze the influence of supply chain 
external uncertainties- carbon price and environmental concern degree, as well as 
internal uncertainty- product return rate on the SSC design. 
The results suggest that the return rate has a great impact on total operating cost, 
total carbon footprint, procurement and recovery decisions, but has no impact on 
















price and environmental concern degree on SSC network design has been found. Thus 
the current carbon price, environmental pollution punishment and environmental 
awareness must be strengthened in order to make the environmental considerations 
play a greater role in the SSC network design. In addition, the government should 
introduce reasonable legislations on recycling; enterprises should also develop a 
suitable return rate target for product.  
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责任感的全球供应链”[5]。2012 年 10 月，沃尔玛又强调将会把可持续发展指数推
广的目标贯彻实施到其全球供应链体系当中[1]。太古饮料也在可持续供应链管理
方面做出了不少努力，包括增加水资源管理并推行包装减重从而实现可持续制





































Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways: 
1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library. 
2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.
厦
门
大
学
博
硕
士
论
文
摘
要
库
